Abstract This paper attempts to explicitly integrate the idea of reference group when measuring relative deprivation. It assumes that in assessing her situation in society an individual compares herself with individuals whose environment can be considered as being similar to hers. By environment we mean the set of people with a similar set of observable characteristics such as human capital, household attributes and location. We therefore propose to measure relative deprivation by comparing the actual income of an individual with the one he could have expected on the basis of the level of these characteristics. We then aggregate these individual comparisons by computing an index of "distributional change" that compares, on a non anonymous basis, the distributions of the actual and "expected" incomes. At the difference of other approaches to relative deprivation our measure takes into account not only the difference between the actual and "expected" individual incomes but also that between the actual and "expected" individual ranks. We applied our approach to Moldova, the poorest country in Europe, using a survey which covered a period of six years (from 2000 to 2005). We then observed that our measure of deprivation, when compared to other possible measures of deprivation, had a higher correlation with the answers given by individuals in the survey we used to a question on their assessment of their housing living conditions (a higher number corresponding to a worse subjective situation). 
I) Introduction:
In The Wealth of Nations Adam Smith (1776) wrote that "By necessaries I understand not only the commodities which are indispensably necessary for the support of life, but whatever the custom of the country renders it indecent for creditable people, even of the lowest order, to be without". More recently Robert Frank (2007) writes that "Evidence suggests that, relative to the mix of goods that would maximize our health and happiness, we spend too much on context-sensitive goods and too little on goods that are relatively insensitive to context".
In emphasizing context rather than envy Frank stresses in fact the importance of the concept of "reference group". He thus writes that "…a house of a given size is more likely to be viewed as spacious the larger it is relative to other houses in the same local environment" (Frank, 2007) . Marx (1847) himself wrote that "A house may be large or small; as long as the neighboring houses are likewise small, it satisfies all social requirement for a residence. But let there arise next to the little house a palace, and the little house shrinks to a hut. The little house now makes it clear that its inmate has no social position at all to maintain, or but a very insignificant one; and however high it may shoot up in the course of civilization, if the neighboring palace rises in equal of even in greater measure, the occupant of the relatively little house will always find himself more uncomfortable, more dissatisfied, more cramped within his four walls". This point was also stressed by Runciman (1966) who structured in a theory of social justice an idea initially put forward by Stouffer et al. (1949) . Thus Runciman (1966) wrote that "The questions to ask are first, to what group is a comparison being made? Second, what is the allegedly less well-placed group to which the person feels that he belongs?". In the latter quotation Runciman clearly does not limit the concept of relative deprivation to that of "context" since he considers that an individual sees himself as belonging to a group but also as making a comparison with the situation of some other group(s). Economists (e.g. Yitzhaki, 1979, Hey and Lambert, 1980 ) seem however to have translated Runciman's ideas in a rather narrow way which amounts more or less to identify relative deprivation with envy (with respect to individuals with a higher income) although sometimes (see, Berrebi and Silber, 1985) both the feeling of deprivation with respect to those with a higher income and that of satisfaction with respect to those with a lower income are taken into account. Also Bossert and D'Ambrosio (2006) noted that the reference group considered by Yitzhaki (1979) can be seen as a subset of a larger reference group that includes all individuals: "The reference group includes all agents the individual compares itself to in general (and, thus, not only when considering matters of deprivation), whereas the comparison group is the subset of this set containing those who are richer." Whatever the specific way in which relative deprivation is measured (on this topic see also, Kakwani, 1984) economists clearly did not devote much attention to the concept of "reference group".
The purpose of this paper is precisely to explicitly integrate the idea of reference group when measuring relative deprivation, following recent attempts to integrate in the notion of reference group other dimensions in addition to welfare (Clark and Oswald 1996, Verme and Izem, 2008) . We will assume that in assessing her situation in society an individual compares herself with individuals whose environment can be considered as being similar to hers. By environment we mean not only what Frank (2007) called "local environment" in one of the quotations given previously but also other aspects such as the "professional environment" of an individual or his "family environment" (background). As stressed by Schaefer (2008) "relative deprivation is the conscious experience of a negative discrepancy between legitimate expectations and present actualities". We believe that a good proxy for these "legitimate expectations", that is, for the reference group of an individual, is the set of people with a similar set of observable characteristics such as human capital, household attributes and location. We therefore propose to measure relative deprivation by comparing the actual income of an individual with the one he could have expected on the basis of the level of these characteristics. Ferrer-i-Carbonell (2005) took somehow a similar approach when she defined an individual's reference group as all the individuals who belong to the same age group, have similar education and live in the same region. We however aggregate these individual comparisons by computing an index of "distributional change" that compares, on a non anonymous basis, the distributions of the actual and "expected" incomes. At the difference of other approaches to relative deprivation our measure takes into account not only the difference between the actual and "expected" individual incomes but also that between the actual and "expected" individual ranks. We applied our approach to Moldova, the poorest country in Europe, using a survey which covered a period of six years (from 2000 to 2005) . We then observed that our measure of deprivation, when compared to other possible measures of deprivation, had a higher correlation with the answers given by individuals in the survey we used to a question on their assessment of their housing living conditions (a higher number corresponding to a worse subjective situation). It should be interesting to note that if relative deprivation is indeed a function of the gap between actual and "expected" individual incomes, the latter being somehow formed "in relation to standards for allocating rewards" (Shepelak and Alwin, 1986) , we may be led to accept Berger et al.'s (1972) Heider (1958) who argued that "tradition represents the existing reality made solid by a long history in which it becomes identified with the just, the ethical the 'should be'…and the 'is' takes on the character of the 'ought' ". Such a view certainly goes in the direction of our findings that stress that it is not the existing income inequality that matters for relative deprivation feelings but the comparison of actual with "expected" incomes.
The paper is organized as follows. Section II defines our new measure of relative deprivation. Section III gives an empirical illustration based on data for Moldova while section IV offers concluding comments.
II) A New Approach to Measuring Relative Deprivation:
Assume i y is the income of individual i , i X a vector of her personal characteristics.
We may then write that
where i ε includes the effect of unobserved factors on the income of individual i as well as the impact of measurement errors.
Let us now define the "predicted" or "expected" income Pi y of individual i as Finally the term G in (3) and (4), called G-matrix by Silber (1989) , is a n by n square matrix whose typical element hk g is equal to 0 if h = k , to -1 if k h f and to +1 if
Note that in (3) and (4) Following earlier work by Cowell (1985) on the concept of distributional change, Silber (1994) suggested then to measure the degree of "distributional change" 1 between the distributions { } i y and { Pi y } as
The subindices G and P in GP J indicate that this index first is derived from the Gini index, second that it is "population-weighted" since each individual receives the same
Given the linearity of the G-matrix operator, Silber (1994) then showed that (5) could be also expressed as
Expression (6) indicates clearly that the index GP J is an index measuring somehow the degree of income mobility of the individuals between their actual situation in the distribution { i y } and their hypothetical situation in the distribution { Pi y }. More precisely GP J includes two components. The first one is called "structural mobility"
(the first expression on the R.H.S. of (6)) and it measures the difference between the inequality (Gini index) of the distribution of the actual incomes ({ i y }) and that of the "predicted" incomes ({ Pi y }).
2 The second component called "exchange mobility" (the second term on the R.H.S. of (6)) measures the amount of "re-ranking" that takes place when one compares the position of the individuals in the distribution of the actual and predicted incomes (for more details on these two concepts of income mobility, see, Fields and Ok, 1999) 3 .
Silber (1994) defined also what he called an "income-weighted" measure of distributional change expressed as:
2 Note that the structural mobility component is equivalent to the index proposed by Verme and Izem (2008) divided by mean income. The graph obtained is in fact what Kakwani (1980) has called a relative concentration curve, whose slope, like that of a Lorenz curve, is non decreasing. Note that it is easy to prove that the index GI J is in fact equal to twice the area lying between this relative concentration curve and the diagonal.
The J gp index can be interpreted as a measure of the distributional change observed when comparing the actual income of the individuals with that predicted on the basis of their personal characteristics. This distributional change is a function first of the difference between the inequality based on the actual incomes and that computed on the basis of the predicted incomes, second of the difference between the ranking of the individuals according to their actual income and that derived from their predicted income. However, as the explanatory power of the regression for the predicted values increases two effects are at work. On the one hand, the Gini index of the incomes i y will get closer to that of the predicted incomes Pi y and this will reduce GP J . On the other hand, the correlation between the incomes i y and Pi y will also increase and with it the correlation between the rank of i y and that of Pi y , thus reducing the reranking effect, and hence the second component of GP J on the R.H.S. of (6). It can be
shown (see, Silber, 1995) that the distributional change index GP J will be greater the greater the number of income swaps (leading to re-ranking) between individuals and the impact of an income swap on GP J will be greater, the greater the difference between the swapped incomes as well as between the ranks of the individuals who swap their income (this is the exchange mobility component of GP J ). Similarly the index GP J increases with the number of transfers having taken place between a richer and a poorer individual (assuming no re-ranking) and the impact of such a transfer will be greater, the greater the amount transferred (this is the structural mobility The questionnaire is very rich and comparable to the World Bank Living Standards Measurement Surveys (LSMS). It also includes questions on subjective estimations of living conditions that can be used to assess the performance of the relative deprivation indexes proposed.
A simple example
As a first illustration of the indexes proposed, we restrict the sample to male heads of , district (dummies for each district) and urban and rural areas (dummy for urban areas). By selecting these variables, we are implicitly assuming that individuals select the reference group based on the characteristics described by the listed variables and they are able to observe all and only these characteristics. This is evidently a normative choice made by the researcher and based on the knowledge of the local population. Table 1 
∑ (the Gini index stripped of its constants). This
method cannot be applied to our indexes because the weighted least square regression implies taking the square root of the unit values which in our case can be negative. A third possibility is to use bootstrap or jackknife estimations. These are simple to estimate and most statistical packages dispose of ready-made routines but they are computationally heavy. Very recently, Davidson (2008) reviewed the various methodologies and proposed an alternative method. This last paper also finds the bootstrap method to be a rather efficient estimator as compared to other methods.
Based on the findings of this recent literature and on a small test we opted to use a bootstrap method.
Using our sample, we tested bootstrapping on the Gini index comparing the outcome of this method with the one of the Delta method in-built in the Stata DASP package prepared by Duclos and Araar (2006) . We found bootstrapping to reach a very close approximation of the standard deviation derived from the delta method after only 50 replications and we finally decided to settle for this method.
Naturally, this result applies to our sample, which is quite large. The estimation of the standard error of the indexes proposed for small samples should be reconsidered in the light of the discussion offered by Davidson (2008) . The Gini of the incomes i y -which is the equivalent of the Yitzhaki (1979) measure of relative deprivation (divided by the mean) -provides the highest estimate of relative deprivation. As already discussed, this is due to the construction of the other two indexes. This is illustrated in Table 2 where we test (by removing one regressor at the time) how the GP J and GI J indexes behave as the explanatory power of the regression for the estimation of the predicted values decreases. As anticipated, both indexes converge towards the Gini of the incomes i y . 
Relative deprivation by population subgroup
In this second example, we restrict the sample to men and women in working age
(1,737 men and 1,548 women in age 25-55) and we consider as a measure of welfare individual wages. The purpose is to show the application of the indexes to the study of gender bias in terms of wage deprivation. According to the population-weighted index ( GP J ), males are more deprived than females and this is true whether we consider the joint or separate predictions.
However, the gender gap (estimated as a ratio between the male and female indexes)
is much higher if predictions are made jointly (13.2%) than separately (3.4%). In fact, if estimations are made jointly, the lower and upper bounds of the estimates for men and women are non-overlapping providing a rather strong indication that the gender difference is very significant. Instead the relative deprivation indices of the two genders are not significantly different when separate predictions are made, since the actual value of the index for one of the genders falls within the confidence interval of the index for the other gender.
According to the income-weighted index (J gi ), men are also more deprived than women but the difference this time is significant in both cases, that of joint and separate predictions, since the actual value of the index for one of the genders falls always outside the bounds of the confidence interval of the index for the other gender.
What this exercise shows is that making different assumptions about gender selection of the reference group can lead to quite different estimates of relative deprivation.
And making difference assumptions about the selection of the reference group is economically justified by the nature of the society under study. For example, it could be more appropriate to assume that in very conservative societies with low levels of female education and labor market participation each gender derives its proper sense of deprivation from the comparison with members of the same gender. On the contrary, in modern societies with equal labor force participation across genders it could be more appropriate to assume that men and women compare themselves with both genders. Ignoring considerations about the self-selection mechanism of the reference group could lead to very bias estimates of relative deprivation. In Table 4 we also report average real consumption per capita in real terms and the average response to a question contained in the MHBS on living conditions that asked respondents: "How do you assess your household living conditions?". Replies to this question included a one to five scale where one corresponded to "very good" and five to "very bad". Due to the small number of observations for the answer "very good"
we grouped replies into three answers: 1) Good or very good; 2) Satisfactory; 3) Bad or very bad. We then calculated the annual average of this measure and reported it in Table 4 under the heading 'DEPR'. This average can be considered as a measure of average actual deprivation with increasing values depicting increasing deprivation.
As it can be seen from Table 4 With one exception in one year, both the GP J and GI J indexes follow the subjective deprivation measure (DEPR) better than the Yitzhaki index and this seems to indicate that using only a measure of welfare when measuring deprivation may lead to very biased estimates of the subjective deprivation felt by individuals.
IV) Concluding Comments:
This paper proposed a new approach to the measurement of relative deprivation. It suggested to link the extent of individual relative deprivation to the gap existing between individual actual and "expected" incomes, the latter being defined on the basis of basic individual characteristics such as age, education, marital status, the region where one lives, …These gaps between actual and "expected" incomes were then aggregated via a measure of distributional change that takes into account not only differences between actual and expected individual incomes but also differences between actual and expected individual ranks. When we applied this approach to surveys that were conducted in Moldova during the 2000-2005 period, we found that our measure of relative deprivation seemed to be better correlated with the answers given by individuals to a question on their subjective assessment of household living conditions. Such findings may thus vindicate Wegener's statement (1991) when he wrote that "the deepest disturbance is likely to be experienced by the person who knows that he or she has invested in vain". 
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